The timing of oestrus, the concentrations of oestradiol, LH 
Introduction
Embryo mortality accounts for an important part of repro¬ ductive losses in pigs (e.g. Pope and First, 1985; Dziuk, 1987) .
Little is known about the temporal relationships between reproductive hormones around oestrus and embryo survival in pigs. A number of studies have reported a positive relationship between progesterone concentrations during early pregnancy and embryo survival (pig: Ashworth, 1991; Pharazyn, 1992;  sheep: Ashworth, 1989;  cattle: Maurer and Echtemkamp, 1982) . Recently, it was found that the interval between the peak concentration of oestradiol and the peak concentration of LH was negatively related to embryo survival (Blair et al, 1993) .
Perioestrous concentrations of reproductive hormones such as oestrogens, LH and progesterone have been described, both in gilts (e.g. Andersson and Einarsson, 1980; Karlbom, 1981; Van de Wiel et al, 1981; Helmond et al, 1986; Prunier et al, 1987) and in weaned sows (reviewed by Shaw and Foxcroft, 1985) . In most of these experiments blood samples were collected at least every 6 h, which means that relationships between the reproductive hormones could be described in detail. However, since oestrus was monitored only once or twice a day, relationships between hormonal parameters and the onset and end of oestrus or with the duration of oestrus could not be established precisely. In addition, the number of animals used was often limited. Furthermore, the relationship between these hormonal changes and ovulation could not be established, since precise detection of ovulation was not possible without subjecting the animals to surgery. A noninvasive method for the detection of ovulation in pigs, transrectal ultrasonography, has been developed by Soede et al (1992) and Soede and Kemp (1993) . 
Insemination
In the absence of a boar, the sows were inseminated twice with a commercial dose of 3 IO9 mixed semen from three GY boars 18 h and 34 h after the onset of oestrus.
Detection of ovulation
The procedure of transrectal ultrasonography to study the process of ovulation was described in detail by Soede et al (1992) . An 
Concentrations of oestradiol, LH and progesterone
The concentration of oestradiol varied considerably among sows, both at 72 h before ovulation (ranging from values lower than the detection limit to 29 pg ml~I ) and also at peak concentrations of oestradiol (ranging from values lower than the detection limit to 70 pg ml~~* ) ( Table 2) .
The LH surge was highly variable in maximum concen¬ tration reached (2.49-11.18 ng ml-1), in duration (22-40 h) and in shape (peak concentrations of LH occurred after 28-56% of the duration of the LH surge) ( (Fig. 1) .
The progesterone profiles of the individual sows are shown (Fig. 2) bIn two sows, the concentration of oestradiol was below the detection limit.
The sows on the carbohydrate-rich diet (n = 7) had significantly higher peak LH concentrations than did the sows on the fat-rich diet (n = 9) (6.97 ± 2.61 versus 4.64 ± 1.63 ng: < 0.05).
The sows on the carbohydrate-rich diet (n = 7) had a significantly higher rise in LH concentrations than did the sows on the fat-rich diet (n = 9) (784 ± 287% versus 466 ± 86%: < 0.05). -38 -30 -22 -14 Time relative to ovulation (h) Fig. 1 Hunter, 1967 Hunter, , 1972 Pope et al, 1988; Brussow et al, 1990; Xie et al, 1990; Soede et al, 1992) . Ziecik et al. (1987) showed that the interval from hCG injection to the occurrence of the peak concentration of hCG was quite variable and was influenced by the dose of hCG (500 iu, 21 h; 1500 iu, 13 h). (Deis et al, 1989 Ashworth (1989) showed that high progesterone concentrations during the 2 days after the LH concentration had reached a peak were beneficial to embryo survival in sheep, which was determined from interoestrous intervals. Pharazyn (1992) 
